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(57) ABSTRACT 

Systems, methods, and data structures for the augmenting of 
data placed on the clipboard With additional data are dis 
closed. Such systems, methods, and data structures may 
transform the data to produce data in other formats using, for 
example, transform speci?cations or executable code. In 
addition, such systems, methods, and data structures may be 
extended to add support for neW or changed data formats. 
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EXTENDING CLIPBOARD AUGMENTATION 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation-in-part of US. 
patent application Ser. No. 11/557,004, ?led Nov. 6, 2006, 
Which is incorporated by reference herein in its entirety. 

BACKGROUND 

[0002] Users of modern operating systems and applica 
tions may be accustomed to using a “clipboard” to copy and 
paste a Wide variety of data betWeen different screens and 
applications. In addition to holding multiple clipboard data 
items, some clipboard systems have the ability to represent 
or contain multiple formats for a given item. For example, 
When a user copies, say, a set of cells from a spreadsheet, the 
spreadsheet application may place those cells on the clip 
board in multiple formats. For example, for the copied 
spreadsheet cells, a clipboard might contain a plain text 
representation, a formatted text representation (in one or 
more of a variety of formats), an image representation, an 
application-speci?c representation that contains all of the 
cell information, and so on. When a user pastes the spread 
sheet cells into a particular application, the application may 
request or use a particular format. For example, a text editor 
may only understand and use the plain text representation, 
an image editing program may use the image representation, 
another instance of the same spreadsheet application may 
use the spreadsheet data, and so on. 

[0003] While a clipboard system may have the capability 
of supporting multiple formats for the same item, it is not 
alWays the case that a particular format used or required by 
a destination is included in the format or formats provided 
by the source of the data. As just one example, a personal 
information management (PIM) application may have the 
ability to automatically create a contact, With the appropriate 
?elds already populated, When the user pastes data that the 
PIM application recognizes as a contact. For example, the 
PIM application might recogniZe data formatted using the 
vCard standard. HoWever, even When a source application 
has all of the information required to create a contactithe 
name, address, phone number(s), and so oniit may not 
knoW hoW to format this information in a speci?c format that 
may be required by some other application. Continuing this 
example, if the source provides the contact data in another 
formatilike hCardithen the destination may not recog 
niZe the data as a contact and may not automatically create 
a contact using the pasted data. 

[0004] As a result, the transfer of data betWeen different 
applications may be limited to a loWer ?delity representa 
tion, like strings of text. In this example, even if both a 
source and destination application understand contact data, 
if they do not exchange contact data in formats supported by 
both the source and destination applications then a user may 
still need to, for example, manually copy individual ?eldsi 
like name, address, and so onibetWeen applications. 
[0005] In addition, the formats used by a source applica 
tion or accepted by a destination application may evolve and 
change as, for example, neW versions of applications are 
Written and deployed, neW data format standards are pro 
posed and become accepted, and so on. Because of changes 
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like these, source and destination applications may not be 
able to exchange data using neW or changed data formats. 

SUMMARY 

[0006] The folloWing presents a simpli?ed summary of the 
disclosure in order to provide a basic understanding to the 
reader. This summary is not an extensive overvieW of the 
disclosure and does not identify key or critical elements of 
the invention or delineate the scope of the invention. Its sole 
purpose is to present some concepts disclosed herein in a 
simpli?ed form as a prelude to the more detailed description 
that is presented later. 
[0007] Described herein are various techniques and tech 
nologies directed toWard augmenting data placed on a 
clipboard With additional data, based on the data originally 
placed on the clipboard. In some cases this augmentation 
may be performed by transforming the data to produce data 
in other formats. This may in some implementations be 
accomplished by using some kind of transform system or 
executable code. In other cases the augmentation might 
involve resolving a reference, like a URL or the content of 
an RSS feed, into data indicated by the reference, and 
placing such data, or other data based on such data, on the 
clipboard. The augmentations performed may be extended 
and changed so that, for example, neW or changed data 
formats may be supported. 

DESCRIPTION OF THE DRAWINGS 

[0008] FIG. 1 illustrates an exemplary generaliZed opera 
tional ?oW including various operations that may be per 
formed When augmenting data on a clipboard and extending 
the augmenting of data on the clipboard. 
[0009] FIG. 2 illustrates an exemplary generaliZed opera 
tional ?oW including various operations that may be per 
formed When augmenting data on a clipboard and extending 
the augmenting of data on the clipboard, Where the identi 
?cation of the augmented data may only be performed in 
some cases When the data is needed during a paste operation. 
[0010] FIG. 3 illustrates an exemplary system in Which 
clipboard augmentation and augmentation extension may be 
performed. 
[0011] FIG. 4 illustrates an exemplary system that 
includes a graphical example of one mechanism for repre 
senting clipboard data, including a transfer representation of 
data. 
[0012] FIG. 5 illustrates an exemplary computer device in 
Which the various technologies described herein may be 
implemented. 

DETAILED DESCRIPTION 

[0013] The present invention extends to various tech 
niques and technologies directed toWard the augmentation of 
data placed on a clipboard With additional data, based on the 
data originally placed on the clipboard, as Well as the 
dynamic extension of augmentation capabilities to, for 
example, support neW or changed data formats. More par 
ticularly, described herein are, among other things, methods, 
systems, and data structures that facilitate the augmentation 
of data on a clipboard and the extension of such augmen 
tation. In some cases augmentation may be performed by 
transforming the data to produce data in other formats. This 
may in some implementations be accomplished by using 
some kind of transform system or executable code. For 
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example, data in one format may be transformed or used to 
produce data in one or more other formats. In other cases the 
augmentation might involve resolving a reference, like a 
URL or the content of an RSS feed, into data indicated by 
the reference, and placing such data on the clipboard. The 
augmentations performed may be extended and changed so 
that, for example, neW or changed data formats may be 
supported. 
[0014] Turning noW to FIG. 1, shoWn therein is an exem 
plary generalized operational How 100 including various 
operations that may be performed When augmenting data on 
a clipboard and extending the augmenting of data on the 
clipboard. The folloWing description of FIG. 1 may be made 
With reference to other ?gures. HoWever, it should be 
understood that the operational ?oW described With refer 
ence to FIG. 1 is not intended to be limited to being used 
With the elements described With reference to these other 
?gures. In addition, While the exemplary operational How of 
FIG. 1 indicates a particular order of execution, in one or 
more alternative embodiments the operations may be 
ordered differently. Furthermore, While the exemplary 
operational ?oW contains multiple steps, it should be rec 
ognized that in some implementations at least some of these 
operations may be combined or executed contemporane 
ously. 
[0015] In at least one implementation of operation 105, the 
operational How may register for copy processing. For 
example, With some clipboard implementations executable 
code may be registered With the clipboard system so that the 
clipboard system calls the registered code When certain 
events happen, including When data is added to or changed 
on the clipboard. In some implementations, this operation 
may perform one or more of such registrations so that at 
some subsequent point in time, When information on the 
clipboard changes, for example, the registered code may be 
called. In other implementations, including at least some 
Where the determination of Whether data has been added to 
the clipboard is performed in a different manner, this opera 
tion may be performed differently, or may not be needed or 
performed. 
[0016] In an exemplary implementation of operation 110, 
data is placed on a clipboard. This may be accomplished by 
any of a variety of applications or executable code that has 
the capability to add data to a clipboard. The data placed on 
the clipboard may encompass a variety of types of data, 
including more than one type of data. For example, When a 
user chooses to copy text in a Word processing application, 
the Word processing application may add the textiWhich is 
the data being copied in this exampleito the clipboard in a 
variety of formats. One such format added by the Word 
processing application may be a formatted text representa 
tion that is perhaps speci?c to the Word processing applica 
tion. The Word processing application might also add for 
matted text using a common formatted text representation, 
like Rich Text Format (RTF) or HTML. Such formatted text 
representations might be useful if the data is later pasted into 
an application that can recognize or otherWise use formatted 
text. The same Word processing application might also add 
the copied text in a non-formatted, or plain, text represen 
tation. The plain text representation may be useful, for 
example, When the data is pasted into a text editor that does 
not understand or display formatted text. The Word process 
ing application might also add the text as an image (or may 
add multiple images). Such image or images may be useful 
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if the text data is pasted into an applicationiperhaps like an 
image processing applicationithat can display images but 
does not include text editing capabilities. 
[0017] In some implementations, the data that is placed on 
the clipboard may be represented, at least in part, using some 
type of container format. For example, rather than just 
adding a text representation of, say, a contactiincluding 
name, address, phone number(s), and so oniin, say, the 
vCard format, the source application may ?rst “Wrap” the 
vCard data in a container format that may provide additional 
information about the enclosed data. One such format might 
be the same as or similar to the container format that is 
explained in more detail beloW, With reference to FIG. 4. 
[0018] In at least one implementation of operation 115, a 
clipboard augmentation system may receive some type of 
noti?cation that indicates that data has been placed on the 
clipboard. This noti?cation may be implemented in a variety 
of Ways. For example, as has been previously described With 
reference to operation 105, in some clipboard implementa 
tions, executable code may be registered With the clipboard 
system so that the clipboard system calls the registered code 
When certain events happen, including When data is added to 
or changed on the clipboard. For example, in such a system, 
When neW data is added to the clipboard, for example, as part 
of the execution of an operation like operation 110, the 
clipboard system may implement the noti?cation of opera 
tion 115 by calling code that Was previously registered With 
the clipboard system to be called When data is added to the 
clipboard. 
[0019] In the same or another implementation, executable 
code may periodically “poll” the clipboard to determine if 
the clipboard contains data to be processed or examined. 
During such a polling operation, if data is found that needs 
to be processedifor example, perhaps neW data has been 
added to the clipboard since the last polling operationithen 
the executable code may provide a noti?cation that data has 
been placed on the clipboard and should be processed. In at 
least some implementations like this, operation 105 may not 
be needed or performed. 
[0020] In an exemplary implementation of operation 120, 
it is determined if data on the clipboard may be augmented. 
If the data may not be augmented, the operational How 100 
may proceed to operation 140. If data may be augmented, 
the operational How may proceed to operation 125. 
[0021] The determination of Whether data on the clipboard 
may be augmented may be made using one or more of a 
variety of criteria. In some implementations, one determin 
ing factor may be related to characteristics of the data that 
Was placed on the clipboard and resulted in the noti?cation. 
For example, the clipboard augmentation code may be able 
to augment data in one set of formats and not knoW hoW to 
augment data in another set of formats. In an implementation 
like this, one of the determining factors used to determine if 
data can be augmented might be Whether the data added to 
the clipboard is in a format that the clipboard augmentation 
system can recognize and augment. For example, contact 
information in a particular format may be recognized While 
general text, contact information in another format, and so 
on, may not be recognized. Reference information like a 
URL may be recognized While some other types of reference 
information may not recognized, and so on. 

[0022] This determination may also be made in some 
implementations using a container format, such as, for 
example, the format described beloW With reference to FIG. 
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4. In at least some of these implementations, a system may 
only be able to augment data that is presented in a particular 
recognized container format. In some implementations, such 
systems may also further examine other data provided by the 
container format to determine if the data may be augmented. 
For example, if data that uses the format described beloW 
With respect to FIG. 4 is added to the clipboard, the type of 
dataiperhaps indicated by the “type” and/or “contenttype” 
attributes of the dataimay be examined. If data of the 
particular indicated type is recogniZed and may be aug 
mented, the determination of Whether data on the clipboard 
may be augmented may be made in the a?irmative and the 
operational How may proceed to operation 125; otherWise 
the operational How may proceed to operation 140. 
[0023] In an exemplary implementation of operation 125, 
the actual augmented data may be determined. For example, 
if it is determined that, say, contact data represented using 
the hCard format may be converted, this operation may 
convert from the hCard format to some other format like the 
vCard format or some other contact representation or format. 
In addition, in some implementations, more than one type of 
augmented data may be generated. That is, some clipboard 
augmentation systems may have the ability to generate more 
than one type of augmented data for particular types of data 
placed on the clipboard. 
[0024] The identi?cation of the augmented data may be 
accomplished in a variety of Ways. In some implementa 
tions, the augmented data may be identi?ed through the use 
of some kind of transform system that may in turn use 
transform speci?cations. Atransform speci?cation may con 
sist of one or more rules or sets of data that de?ne hoW data 
in one format may be translated to data in another format. 
One example of such a transform language may be the 
Extensible Stylesheet Language Transform (XSLT) lan 
guage. Given an XSLT transform speci?cation, or With some 
other type of transform speci?cation, the data added to the 
clipboard may be transformed to produce some or all of the 
augmented data. The transformation may be implemented 
using, for example, an XSLT interpreter that accepts input 
data and an XSLT transform speci?cation and produces 
output data. 
[0025] Another manner in Which the augmented data may 
be determined may be executable code. This executable 
code may have access to the data that Was added to the 
clipboard and may perform any manipulation, processing, or 
the like, to produce the desired augmented data. In this 
context, and in at least some implementations, the execut 
able code may comprise a compiled or otherWise translated 
representation of executable code. In the same or other 
implementations, the executable code may also or solely 
comprise “script” code, including code that may not be 
compiled and may instead be interpreted or otherWise pro 
cessed during execution. Such code may include not only 
script code in a “traditional” programming language, but 
also any other representation of instructions that may pro 
duce augmented data, including representations like human 
readable directives stored in a CSV or other ?le, and so on. 

[0026] As stated previously, a variety of augmented data 
may be determined using a variety of mechanisms. As yet 
another speci?c example, in cases Where the data added to 
the clipboard includes information in some type of presen 
tation format, perhaps like HTML, at least part of the 
augmented data may include a representation of the data in 
that presentation format. The augmented data might in some 
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cases be retrieved directly from the data placed on the 
clipboard. For example, in cases Where the data is repre 
sented using a container format similar to or the same as the 

format described beloW With reference to FIG. 4, presenta 
tion data may be represented using one or more “format” 
elements that are children of a “presentations” element 
(presentation data may also exist elseWhere). In at least some 
implementations, the identi?ed augmented data might 
include a representation of the data that might be retrieved 
or associated With information in or beneath the “presenta 
tions” element. 

[0027] Another type of augmented data that might be 
identi?ed in an at least some implementations of operation 
125 might include the result of transferring or duplicating 
data placed on the clipboard so that the data may be 
represented on the clipboard, after augmentation, using more 
than one type of clipboard data format. For example, With 
some clipboard systems on some operating systems, at 
various times, including before or after augmentation, a 
particular clipboard data item may have data in a text 
formatiperhaps denoted using an identi?er like 
CF_TEXTiand may also have data in other data formats 
With identi?ers like CF_HTML, and so on. In these imple 
mentations, or in other implementations, it may be possible 
to use, for example, a data format that is de?ned for or 
associated With something like a container format like that 
described beloW With reference to FIG. 4. Such a data format 
might use an identi?er like CF_LIVECLIPBOARD, or some 
other identi?er. In such cases, or in other cases, one type of 
augmented data that may be identi?ed might include a 
representation of the data placed on the clipboard, but in the 
data format de?ned for or associated With the container 
format. In just one speci?c example, the data originally 
placed on the clipboard might be text, perhaps identi?ed 
using CF_TEXT, that contains XML that conforms to the 
container format described beloW With reference to FIG. 4. 
In this case, at least some of the augmented data might 
include the same XML data, but identi?ed using the 
CF_LIVECLIPBOARD data format. Augmented data like 
this might be useful for a variety of reasons, including 
because it might be able to hold additional infonnation, like 
perhaps an identi?cation of the entity that pasted the original 
data, that may in some implementations not be represented 
using, for example, the initial data in the text data format. 
[0028] In some implementations, for at least some data 
formats, such executable code may be provided as an 
inherent part of the application, system, or the like, that is 
performing the augmentation. In the same or other imple 
mentations, for at least some data formats, such executable 
code may be logically separated from the system performing 
the clipboard augmentation. That is, for example, the imme 
diate augmentation system might contain executable instruc 
tions to call out to other executable code that actually 
identi?es the augmentation data. In at least some of such 
implementations, the separation of the augmentation sys 
tem’s “organizing” code from the code that does the actual 
identi?cation of augmented data may enable the data for 
mats supported by the augmentation system to be extended 
and changed. In some implementations, such extensions 
may be implemented using augmentation extensions like 
those described beloW, for example, With reference to opera 
tion 140. In the same or other implementations, such exten 
sions may use “clipboard converters,” “data converters,” and 
augmentation extension update modules like those described 
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in more detail below, for example, With reference to FIG. 3. 
In other implementations, such extensions may be imple 
mented differently. 
[0029] In an exemplary implementation of operation 130, 
the augmented data previously identi?ed, for example, in 
operation 125, may be added to the clipboard in some 
fashion. In some cases the implementation of this operation 
may consist of using a clipboard interaction application 
programming interface (API) provided by the clipboard 
system to add neW data. 

[0030] In some cases this operation may also include 
additional processing to ensure that the data that is added to 
the clipboard is available in a format that may be usable by 
a destination. For example, a particular PIM application may 
understand data provided, for example, in vCard format. 
HoWever, it may not understand vCard data that is added to 
the clipboard as text. Instead, it may require that the vCard 
data is saved to a ?le, and that a reference to the ?le be 
provided on the clipboard instead. In a situation like this, or 
in another situation Where the data must be provided in a 
particular format requiring further processing, this step may 
perform such processing. In this example, the operation 
might save the vCard data to a ?le and specify the name and 
location of the neWly created ?le in the data that it adds to 
the clipboard. In other implementations, such processing 
may be performed in other operationsifor example, it 
might be performed as part of operation 125, When the 
augmented data is identi?ed. 
[0031] Finally, in an exemplary implementation of opera 
tion 135, the data added to the clipboard may be pasted into 
an application or other entity that may accept data pasted 
from the clipboard. 
[0032] In at least some implementations, the operational 
How may proceed to operation 140 When it is initially 
determined that the data cannot be augmented. This deter 
mination might be made, for example, by operation 120. 
Such a determination may indicate, for example and in some 
cases, that the data placed on the clipboard cannot, at the 
time operation 120 is executed, be recogniZed or understood 
by the clipboard augmentation process. For example, the 
data placed on the clipboard may comprise a contact, With 
name, email, phone number, and so on, but be in a format 
that is not recogniZed or understood to be a contact. In the 
same or other implementations, the data or data format of the 
data placed on the clipboard may be understood, but one or 
more desired augmented data formats may not be identi?ed 
by the augmentation process for the particular data placed on 
the clipboard. For example, the data placed on the clipboard 
may be recogniZed as a contact in a particular format, but the 
clipboard augmentation process may not be able to generate 
augmented data in some other requested contact format. 
[0033] Rather than complete the operational ?oW Without 
augmenting the data placed on the clipboard, in some 
implementations operation 140 may be executed to possibly 
extend the capability of the clipboard augmentation process 
to use neW or changed data formats. That is, the clipboard 
augmentation process may be extended in some cases to 
understand neW or changed input formats, or to have the 
ability to identify augmented data in neW or changed aug 
mented data formats. 
[0034] This extension may be accomplished by retrieving 
one or more “augmentation extensions.” As used herein, an 
“augmentation extension” comprises any information nec 
essary to enable augmentation to be performed on data that 
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uses a particular data format that may notibefore the 
augmentation extension is appliedibe recogniZed or under 
stood. For example, before the retrieval and application of 
an augmentation extension, an operational ?oW like the 
operation How of FIG. 1 may not have been able to augment 
data placed on the clipboard if the data included contact 
information in a particular format. After the application of an 
augmentation extension associated With a previously unsup 
ported format, such data may be augmented. An augmenta 
tion extension may also comprise any information necessary 
to enable the identi?cation of augmented data in some 
format that may not have been identi?ed before the appli 
cation of the augmentation extension. For example, given a 
particular supported format for data placed on the clipboard, 
the operational How may not have been able to identify 
augmented data in some other neW or changed format. 
HoWever, after applying a particular augmentation exten 
sion, the operational How may have the ability to identify 
augmented data in that neW or changed format. Furthermore, 
an augmentation extension may also enable the identi?ca 
tion of particular types of augmented data from particular 
types of input data, Where such a link betWeen input and 
augmented data Was not supported before the application of 
the augmentation extension. For example, the operational 
How might have recogniZed some particular input format 
and had the capability to produce some other augmented 
data format When presented With that particular data format. 
After the application of one or more augmentation exten 
sions, the operational How may be able to, for example, 
identify augmented data in additional and previously unsup 
ported formats. 
[0035] In some implementations, an augmentation exten 
sion may be the same as or similar to the “clipboard 
converters” and/or “data converters” discussed in more 
detail beloW, With reference to FIG. 3. In other implemen 
tations, augmentation extensions may include additional 
information beyond that de?ned by, for example, a clipboard 
converter or data converter. In yet other implementations, 
augmentation extensions may be different from clipboard 
converters and data converters. 

[0036] In at least some implementations of operation 140, 
one or more augmentation extensions may be retrieved. 
Such retrieval may be performed in a number of different 
Ways. For example, in some implementations the clipboard 
augmentation process may query some type of store or 
repository, or a set of multiple stores or repositories, Where 
the stores or repositories hold or provide access to augmen 
tation extensions. The clipboard augmentation process may 
query such stores or repositories to determine if some 
particular type of data may be augmented by augmentation 
extensions that are accessible to the store or repository. For 
example, the store or repository might in some implemen 
tations comprise a database of augmentation extensions. 
Such a database might be accessible locally or remotely 
(over a netWork, for example) using, as just some examples, 
database-speci?c APIs, one or more Web service interfaces, 
or any other type of interaction mechanism. The clipboard 
augmentation process may provide as part of a query, for 
example, type information associated With the data that Was 
placed on the clipboard, type information associated With 
desired output or augmented data formats, and so on. In such 
an example, or in other implementations, if the store or 
repository contains augmentation extensions that enable the 
identi?cation of augmented data When presented With the 
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speci?ed type information, or the identi?cation of aug 
mented data of the presented type or types, the store or 
repository might provide or make accessible such augmen 
tation extensions. The augmentation extensions might then 
be retrieved as part of operation 140. 

[0037] In just one speci?c example, an augmentation 
extension might comprise, for example, an XSLT transform 
speci?cation or executable code that performs a particular 
augmentation. In such a case, the transform speci?cation or 
code may be made accessible by a store or repository and 
then retrieved and made available for use as part of the 
clipboard augmentation process. For example, the transform 
speci?cation or executable code may be doWnloaded from 
the store or repository and stored locally or remotely by the 
clipboard augmentation process. The clipboard augmenta 
tion process may also update, for example, its con?guration 
data so that such augmentation extensions are not retrieved 

in the future (as they have already been retrieved), and may 
perform other operations. 
[0038] In some implementations, a store or repository of 
augmentation extensions may be accessible by only particu 
lar entitiesifor example, it might be accessible only by an 
entity, like a company or organiZation, that maintains the 
augmentation system. In other implementations, a store or 
repository may be maintained by one entity and may be 
accessible by a Wide variety of additional entities, including 
entities not controlled or closely associated With the main 
taining entity. For example, a company might make a 
repository available on a netWork like the Internet, perhaps 
as a Web site or Web service, and enable other companies, 
individuals, entities, and so on, to submit augmentation 
extensions. When some other company creates or starts 

using some neW data format, the other company may be able 
to provide augmentation extensions associated With that neW 
data format to the repository, and in doing so, enable users 
of the augmentation system to copy and paste data that uses 
the neW data format, all perhaps Without explicit Work or 
perhaps approval on the part of the entity that maintains the 
augmentation system and store or repository. 
[0039] In some implementations, after any available or 
relevant augmentation extensions have been retrieved, the 
operational How may proceed to operation 145. In operation 
145 it may be determined if the data placed on the clipboard 
may be augmented, perhaps in some cases similar to the 
previously described operation 120. If the data can be 
augmented, the operational How may proceed to operation 
125, Where the augmented data may be identi?ed. If the data 
cannot be augmented, even after available augmentation 
extensions have been considered or retrieved, then the 
operational How may end. 
[0040] While in some implementations the examination 
and retrieval of one or more augmentation extensions may 
be performed as a result of an (initial) determination that a 
particular data format is not recogniZed or understood or that 
a particular augmented data format may not be generated, as 
described previously, in other cases augmentation exten 
sions may be examined, retrieved, and so on, at other times 
and in other fashions. For example, in some implementa 
tions a scheduled process or task may exist that periodically 
retrieves any neW or changed augmentation extensions. 
Such a process may exist and execute independently of any 
particular data placed on a clipboard. For example, the 
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process may execute every day at a particular pre-de?ned 
time, independent of What data has been or is placed on the 
clipboard. 
[0041] Furthermore, When augmentation extensions are 
examined or retrieved, in some cases only augmentation 
extensions that may be related to, for example, a particular 
request for augmentation, may be retrieved, While in other 
cases any neW, updated, changed, or otherWise notable 
augmentation extensions may be retrieved. 
[0042] Generally, as used herein, a “clipboard” or “clip 
board system” should be interpreted as an entity that pro 
vides functionality associated With the transfer of data 
betWeen different entities, including, for example, betWeen 
different applications, Web pages, and so on. Some of such 
computer-implemented clipboard systems may provide the 
capabilities of adding data to a clipboardiperhaps associ 
ated With a copy or cut operationiand reading data from a 
clipboardiperhaps associated With a paste operation. The 
same or other clipboard systems may provide the ability to 
hold multiple pieces of data, or items, at the same time. 
Furthermore, the same or other clipboard systems may 
provide the ability to hold multiple representations or for 
mats for a particular data item. For example, a clipboard 
system might have the ability to hold, say, a formatted text, 
plain text, and image representation of the same item. The 
same or other clipboard systems may enable a destination 
application to use or request a particular format or repre 
sentation of an item. For example, a Word processing 
application might use the formatted text representation, a 
simple text editor the plain text representation, and an image 
processing application the image representation. 
[0043] It should also be noted that, as used herein in the 
context of transferring information, the term “copy” may 
also include a “cut” operation, Where the difference may be 
that data associated With a copy operation may remain in the 
location from Which it is being copied. In contrast, data 
being “cut” may be removed or hidden, through some 
means, from the location from Which it is being copied. In 
both copy and cut operations, data may be placed on the 
clipboardithe difference may be in What happens at the 
location from Which the data is copied or cut. 

[0044] Finally, it should be noted that in some implemen 
tations cut, copy, and paste operations may be performed 
through multiple different user interface actions. For 
example, a user may initiate a copy operation using a 
“Copy” menu item, using a keyboard command like “Con 
trol-C,” or some other command, and so on. In some 
embodiments, a user may also employ one or more of a 
variety of other actions, such as “drag and drop” gestures. 
For example, a user may select, indicate, or otherWise 
identify some data to be copied or cut by, say, selecting the 
data using computer mouse movements, and then initiate a 
copy or cut operation by “dragging” the selected entity or 
data to some other locationiperhaps by clicking and hold 
ing a mouse button, and then ?nally “drop” the entity to 
initiate a paste operation at the indicated location. As used 
herein, copy, cut, and paste operations should be considered 
to encompass any set of user actions or gestures, including 
those associated With such drag and drop systems. 
[0045] Turning noW to FIG. 2, shoWn therein is an exem 
plary generalized operational How 200 including various 
operations that may be performed When augmenting data on 
a clipboard using “delayed rendering” and extending the 
augmenting of data on the clipboard, Where the identi?ca 
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tion of the augmented data may only be performed in some 
cases When the data is needed during a paste operation. The 
following description of FIG. 2 may be made With reference 
to other ?gures. However, it should be understood that the 
operational ?oW described With reference to FIG. 2 is not 
intended to be limited to being used With the elements 
described With reference to these other ?gures. In addition, 
While the exemplary operational How of FIG. 2 indicates a 
particular order of execution, in one or more alternative 
embodiments the operations may be ordered differently. 
Furthermore, While the exemplary operational ?oW contains 
multiple steps, it should be recognized that in some imple 
mentations at least some of these operations may be com 
bined or executed contemporaneously. 

[0046] In summary, the operational How 200 may be 
similar to or the same as the operational How 100 in many 
respects, but differs in hoW the augmented data is added to 
the clipboard such that the augmented data may only be 
added to the clipboard When it is needed, for example, to 
service a paste operation. For example, suppose that part of 
the augmentation process for a particular type of input data 
requires that a reference on the clipboard be resolved and the 
data to Which the reference refers be identi?ed. For example, 
this might be the case Where a URL to an image is aug 
mented by retrieving the actual image and adding the image 
itself to the clipboard, or by saving the image to a ?le and 
adding a reference to the ?le to the clipboard. Depending on 
the siZe of the image, the characteristics of the netWork 
connection to the server or servers on Which the image 
resides, and so on, identifying the augmented data by 
retrieving the image may take a non-negligible amount of 
time. In a situation like this, or in other situations, it may be 
desirable to avoid identifying the augmented data until, for 
example, one is sure that the augmented data Will be used, 
pasted, or the like. The operational How 100 described 
previously With reference to FIG. 1 does not do this, as it 
may identify the augmented data at close to the same time 
as the original data is placed on the clipboard. 

[0047] In some implementations, operation 205 may be 
similar to the previously discussed operation 105, operation 
210 to the previously discussed operation 110, operation 215 
to the previously discussed operation 115, and operation 220 
to the previously discussed operation 220. In other imple 
mentations, these operations may be different. 
[0048] Continuing, after it is determined that the data 
added to the clipboard may be augmented, in an exemplary 
implementation of operation 225 the operational How may 
register for paste processing. In general, this may involve 
registering for further processing in at least some situations. 
For example, a clipboard system may provide the ability to 
call back to a provided function When a user requests that 
data of a particular type be pasted. In an implementation like 
this, and continuing With the example Where the augmented 
data requires the doWnload of an image, for example, it may 
be possible to register to receive a callback When a user 
initiates a paste and requests an image. When a destination 
requests an image during a paste operation, the clipboard 
system or other executable code may call the registered 
function or functions, and the function may perform any 
necessary processing to, in this example, doWnload the 
image and place it on the clipboard. In other implementa 
tions, registering for paste processing may involve different 
or additional steps. 
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[0049] After registering for paste processing, some imple 
mentations of the operational How 200 may not execute any 
further operations until the point at Which a paste operation 
is initiated that necessitates the further processing for Which 
the registration Was submitted, for example, in operation 
225. So, in at least one exemplary implementation of opera 
tion 230, a paste operation is initiated. For example, in some 
cases this paste operation may be for a format or formats for 
Which further processing Was requested in operation 225. 
The paste operation may be initiated in a variety of Ways, 
including by using a “Paste” menu item associated With a 
destination application, by pressing a keyboard command 
associated With pasteilike “Control-V”iand so on. 

[0050] NoW that further processing has been requested, 
operation 235 and operation 240 may be executed to identify 
and add the augmented data to the clipboard, and then 
operation 245 may be executed to paste that data into a 
destination application. In some cases, the implementations 
of operation 235, operation 240, and operation 245 may be 
the same as or similar to the implementation of the similar 
operations described previously With reference to FIG. 1. 
That is, operation 235 may be implemented similarly to the 
previously described operation 125, operation 240 may be 
implemented similarly to the previously described operation 
130, and operation 245 may be implemented similarly to the 
previously described operation 135. In other implementa 
tions, these operations may be implemented differently. 
Similarly, the implementations of operation 250 and opera 
tion 255 may be the same as or similar to the implementa 
tions of the similar operation 140 and 145 described previ 
ously With respect to FIG. 1. In other implementations, these 
operations may be implemented differently. 
[0051] Turning noW to FIG. 3, shoWn therein is an exem 
plary system 300 in Which clipboard augmentation and 
augmentation extension may be performed. The exemplary 
system 300 may contain a computer system 310, a source 
application 360, a clipboard 350, a destination application 
370, an augmentation module 320, an augmentation exten 
sion update module 380, a clipboard converter 1 330, a 
clipboard converter N 332, a data converter 1 340, and a data 
converter N 342. This description of FIG. 3 may be made 
With reference to other ?gures. HoWever, it should be 
understood that the elements described With reference to 
FIG. 3 are not intended to be limited to being used With the 
elements described With reference to other ?gures. In addi 
tion, While the exemplary diagram in FIG. 3 indicates 
particular elements, in some implementations not all of these 
elements may exist, and in some implementations additional 
elements may exist. Furthermore, While the exemplary dia 
gram shoWs elements as being part of or contained by a 
particular computer system, for example, it should be noted 
that one or more modules may also be implemented by one 
or more other computer systems and connected to the 
exemplary illustrated computer system by any means su?i 
cient for exchanging any necessary data. 
[0052] The exemplary augmentation module 320 may be 
con?gured in at least some implementations to perform 
some or all of the steps introduced previously With respect 
to the operational How 100 of FIG. 1 and operational How 
200 of FIG. 2. That is, for example, the augmentation 
module may be con?gured to “Watch” or be noti?ed When 
information is added to the clipboard 350 and, When infor 
mation is added, to in some cases augment the information 
With additional information. 
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[0053] The source application 360 may be any application 
or other entity that is capable of placing data on the 
clipboard 350. The source application may do so in a variety 
of Ways, including through the use of operating system 
functionality or user interface controls that provide access to 
the clipboard, through the use of clipboard APIs, and so on. 
The destination application 370 may similarly be any appli 
cation that is capable of accepting data from the clipboard 
350, perhaps using a paste operation. The destination appli 
cation may accept information using user interface controls, 
clipboard APIs, and so on. 

[0054] The clipboard 350 may represent a clipboard sys 
tem provided by the operating system, by one or more 
applications, or by any other entity. As has been discussed 
previously, a clipboard system like the clipboard system 350 
may generally be capable of accepting data (using a “copy” 
or “cut” operation, for example) and providing data (using 
a “paste” operation, for example). Some clipboard systems 
may be capable of interacting across applications on a 
particular computer system or computing device, others may 
be capable of operating across computer systems running the 
same or different operating systems, others may only operate 
across instances of a particular application or applications, 
and so on. Furthermore, as also has been discussed previ 
ously, clipboard systems may provide a variety of additional 
functionality, including the capability of storing a particular 
data item using multiple different formats, or the capability 
of performing delayed rendering, Where the addition of data 
to the clipboard may be postponed, for example, until the 
time particular data is requested. 
[0055] The augmentation module 320 may in some imple 
mentations use one or more clipboard converters, including 
clipboard converter 1 330 and clipboard converter N 332. 
Generally, a clipboard converter may be capable of convert 
ing one or more particular types of input into one or more 
particular types of output. For example, an hCard-to-vCard 
clipboard converter might convert hCard data to the vCard 
format (after Which the augmentation module might add the 
augmented vCard data to the clipboard). A clipboard con 
verter may produce its output data using a transform speci 
?cation, arbitrary executable code, or other mechanisms, for 
example. 
[0056] In some implementations, a clipboard converter 
may further be responsible for additional processing that 
may be required or useful in particular environments, oper 
ating systems, With particular applications, or the like. That 
is, a clipboard converter may also perform “platform-de 
pendent” processing that may be useful on a certain platform 
or in a certain environment or environments. For example, 
if a particular PIM application requires that contact data in 
the vCard format be provided as a reference to a ?le (instead 
of, for example, simply as text on the clipboard), then a 
clipboard converter may save the converted vCard data to a 
?le and add a reference to that ?le to the clipboard. 

[0057] This difference betWeen platform-independent pro 
cessing and platform-dependent processing may in some 
implementations be related to the use of one or more data 
converters, such as data converter 1 340 and data converter 
N 342. Generally, a data converter may be responsible for 
producing data in one or more formats given input data in 
one or more other formats. A data converter may generally 
not be responsible for performing platform-dependent pro 
cessing, and in this case, such platform-dependent process 
ing may then may be left to a clipboard converter that uses 
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a particular data converter. For example, using the previ 
ously presented example Where the input is contact data in 
the hCard format and the desired output is a ?le that contains 
vCard data, a clipboard converter may receive the input 
hCard data, may then use a data converter to convert from 
the hCard representation to a vCard representation, and may 
then save the converted vCard data produced by the data 
converter to a ?le and add a reference to the neW ?le to the 
clipboard. 
[0058] The augmentation extension update module 380 
may be con?gured in at least some implementations to 
perform some or all of the operations associated With 
retrieving augmentation extensions and introduced and 
described previously With reference to FIG. 1 and FIG. 2. 
For example, in some implementations, the augmentation 
extension update module may perform all or part of opera 
tion 140 of FIG. 1 and operation 250 of FIG. 2. It may do 
so in some implementations by retrieving one or more 
clipboard converters and data converters, like clipboard 
converter N 332 and data converter N 342. In other imple 
mentations, the augmentation extension update module may 
represent augmentation extensions as other types of data and 
code. In some implementations, the augmentation extension 
update module may be part of the same application, system, 
or the like, as, for example, the augmentation module 320, 
While in other implementations, the augmentation extension 
update module may exist as or as part of a separate appli 
cation, system, or the like. 

[0059] While it may be possible to identify multiple pieces 
of augmented data using, for example, a single augmentation 
module 320 and one or more clipboard converters, it may 
also be possible in some implementations to identify mul 
tiple pieces of augmented data using more than one aug 
mentation module 320. For example, the augmentation 
module 320 might identify certain types or pieces of aug 
mented data, While another augmentation module, perhaps 
implemented in another application, and not shoWn, might 
identify other types or pieces of augmented data. As just one 
speci?c example, an application that is separate from the 
shoWn augmentation module 320 might itself perform at 
least some of the operations described previously With 
reference to FIG. 1 or FIG. 2, and in doing so might also 
identify and add augmented data to the clipboard. Such 
augmented data might co-exist With the augmented data 
identi?ed and added by other modules, including the aug 
mentation module 320. 

[0060] Turning noW to FIG. 4, shoWn therein is an exem 
plary system 400 that includes a graphical example of one 
mechanism for representing clipboard data, including a 
transfer representation of data. The exemplary system may 
contain clipboard data 410, structured data 420, feed data 
450, and presentation data 480. Any or all of the structured 
data, feed data, and presentation data may include references 
in at least some implementations. Structured data may be 
associated With one or more structured data formats, such as 
structured data format 1 430 and structured data format N 
432. A structured data format may contain one or more 
items, such as item 1 434 and item N 436. Feed data may be 
associated With feeds like feed 1 460 and feed N 462, While 
a feed may be associated With some number of sets of feed 
items, such as feed items 1 464 and feed items N 468. A set 
of feed items, like feed items 1 464, may be associated With 
some number of feed items, like feed item 1 466 and feed 
item N 467. Finally, presentation data 480 may be associated 
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With one or more presentation formats, like presentation 
format 1 490 and presentation format N 492. This descrip 
tion of FIG. 4 may be made With reference to other ?gures. 
However, it should be understood that the elements 
described With reference to FIG. 4 are not intended to be 
limited to being used With the elements described With 
reference to other ?gures. In addition, While the exemplary 
diagram in FIG. 4 indicates particular elements, in some 
implementations not all of these elements may exist, and in 
some implementations additional elements may exist. 

[0061] Clipboard data may be represented in a Wide vari 
ety of formats. In some implementations, clipboard data may 
include some structured representation of the data itself 
(Which may itself include references to additional data), feed 
or subscription information that may be associated With one 
or more references to additional data and about the struc 
tured data or about other data, and additional presentation or 
display representations of the structured data. 
[0062] In some implementations, clipboard data, such as 
the clipboard data 410, may be represented using a markup 
language, like XML, for example, or some other represen 
tation. It should be noted that While the system 400 and the 
clipboard data 410 may be described herein With reference 
to XML elements, XML attributes, and so on, the use of 
XML is not required and any description of such use herein 
is provided for exemplary purposes only. The clipboard data 
may be represented in any number of a Wide variety of 
alternate formats. Furthermore, While particular elements, 
attributes, and so on, may be referred to for exemplary 
purposes using a particular name, such elements, attributes, 
and so on, may be referred to using any name. 

[0063] In some implementations, the clipboard data 410 
may contain header information as Well as one or more of 

different types of data, including the actual structured data, 
feed data, and presentation data. In general each of these 
types of data may refer to the same information, but in 
different formats. One purpose of providing multiple for 
mats in this manner may be to make it more likely that a 
destination may ?nd data appropriate for its use. 

[0064] When represented using a markup language, per 
haps like XML, the structure of the clipboard data 410 might 
be the same as or similar to the folloWing: 

<liveclipboard> 
<lc:data> 0 or 1 elements 

<lc:fonnat> l or more elements 

<lc:item/> l or more elements 

</lc:fonnat> 
</lc:data> 
<lc:feeds> 0 or 1 elements 

<lc:feed> l or more elements 

<lc:feeditems> 0 or 1 elements 
<lc:feeditem> 0 or more elements 

</lc:feeditems> 

<lc:presentations> 0 or 1 elements 
<lc:fonnat/> l or more elements 

</lc:presentations > 
</liveclipboard> 

[0065] In some implementations, the “liveclipboard” ele 
ment may be associated With the clipboard data 410, and the 
“data”, “feeds”, and “presentations” elements, and their 
child elements, may be associated, respectively, With the 
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structured data 420, feed data 450, and presentation data 
480, and their child elements, as described With reference to 
FIG. 4. In addition, in this example data, the use of the string 
“Icz” might indicate a particular XML namespace, perhaps 
including a namespace related to transferring structured data 
using a clipboard as described herein. 
[0066] In some cases, header or other information may be 
associated With the clipboard data 410. This data may be 
associated With some or all of “version”, “source”, and 
“description” attributes, as Well as other attributes. The 
“version” attribute may represent the version of the clip 
board data format used in a particular instance of the 
clipboard data. The “source” attribute may represent a 
reference, like a URL, to the source provider of the clipboard 
data content. And the “description” attribute may represent 
a human readable description of clipboard data content. 
[0067] In some implementations, the clipboard data may 
be associated With at least one of structured data 420, feed 
data 450, and presentation data 480. In the same or other 
implementations, the clipboard data may be associated With 
more than one of these elements, including some implemen 
tations Where all three of the elements, or possibly other 
elements, may be included. 
[0068] The ?rst set of data that may be included is the 
structured data itself, Which, in some implementations, may 
be associated With the structured data 420. In the same or 
other implementations the structured data 420 may be asso 
ciated With data represented using de?ned data formats, such 
as hCard and vCard for representing contact information, 
hCal and iCal for representing event information, and so on. 
HoWever, any de?ned format or structured data may be used 
or associated With the structured data 420. 
[0069] When the clipboard data 410 contains structured 
data 420, it may be represented, for example, in a manner 
similar to or the same as the folloWing: 

<lc:data> 0 or 1 elements 
<lc:format> l or more elements 

<lc:item/> l or more elements 

</lc:format> 
</lc:data> 

[0070] When represented like this, the “format” element 
may correspond to the structured data format 1 430 and the 
structured data format N 432, While the “item” element may 
correspond to the item 1 434 and the item N 436. 
[0071] A structured data format, like structured data for 
mat 1 430, may de?ne the format of the child “item” 
elements, like item 1 434 and item N 436, With Which it is 
associated. A structured data format may be associated With 
some or all of the “contenttype”, “type”, and “encoding” 
attributes, as Well as other attributes. The “contenttype” 
attribute may represent the content type of data for the 
contained “item” elements. For example, this attribute may 
contain data de?ned by the Internet Assigned Names Asso 
ciation (IANA), like “text/calendar”, “application/xhtml+ 
xml”, and so on. The “type” attribute may represent a 
schema or format type of the data for the contained “item” 
elements. This may be useful, for example, if an IANA 
format identi?er provided may not be su?icient to com 
pletely determine the type. For example, When the “content 
type” attribute has a value of “text/calendar” there may be 
suf?cient information to determine that the data associated 
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With an “item” element is formatted using the iCal standard. 
In contrast, When the “contenttype” attribute has a value such 
as “application/xhtml +xml”, additional information may be 
necessary to determine the format of the data in the “item” 
element. For example, in this case, the “type” attribute might 
have a value of “vevent”, Which might indicate that the data is 
formatted using the hCal standard. Finally, an “encoding” 
attribute may represent hoW the data associated With the 
“item” elements is encoded. 
[0072] In some implementations, When multiple formats 
are provided, such as With multiple instances of structured 
data format 1 430 and structured data format N 432, it may be 
useful to order the formats in some fashion. For example, 
“higher ?delity” formatsIformats that may provide more 
data, for exampleImight be ordered before “loWer ?delity” 
formats that do not provide as much data. (LoWer ?delity 
formats may be more Widely accepted by destinations, and so 
still may be preferable for some uses, or for some applica 
tions, Web pages, and so on.) 
[0073] After the format of the data is de?ned, for example, 
using a structured data format, like structured data format 1 
430, one or more items that are represented using that format 
may be provided. These items may correspond, for example, 
to the item 1 434 and item N 436. In some representations, 
these items may be associated With “item” elements that are 
perhaps located as children of “data” and “format” elements. 
[0074] An “item” may represent data itself and may be 
associated With some or all of “description” and “ref” 
attributes, as Well as other attributes. The “description” 
attribute may represent additional data de?ned by the user or 
application. The “ref” attribute may contain a reference, for 
example a URL, associated With the item. 
[0075] The “item” element may also contain data itself. For 
example, When using XML, if the data can be represented as 
Well-formed XML data that uses, say, the UTF-8 encoding, 
then the XML corresponding to the data may be appended as 
a child of the “item” element. In some other cases, for 
example When the data may not be represented as Well 
formed UTF-8 XML data, the data may reside in a CDATA 
section for the “item” element, optionally encoded in the 
format described by the “encoding” attribute of the enclosing 
“format” element. 
[0076] Data associated With either or both of the “format” 
and “item” elements may include both “by-value” and “by 
reference” data. That is, the actual data itself may be included, 
for example, in the “item” element. Alternatively, or in addi 
tion to the actual data, a reference to the data or to additional 
data may be included. That is, an “item reference” may be 
included in the data for a structured data item. In some imple 
mentations, for example, the reference to the data may be 
stored using the previously introduced “ref” attribute. For 
example, in an item that contains information about a single 
contact or person, a by-value copy of the data might be pro 
vided as part of the “item” element itself, and a reference to 
that contactIperhaps as a URLImight be provided using 
the “ref” attribute of the “item” element. In some cases, for a 
particular item, only by-value data may be provided, While in 
other cases only by-reference data may be provided, and 
While in yet other cases, both by-value and by-reference data 
may be provided. 
[0077] In some implementations, When there are multiple 
structured data formats, the ordering of items beneath each 
format may indicate hoW items correspond to each other. For 
example, if clipboard data 410 includes tWo structured data 
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formats X andY, corresponding in some implementations to 
tWo “format” elements, the ?rst “item” element of format X 
may correspond to the ?rst “item” element of formatY. That 
is, the ?rst “item” element for each format may refer to the 
same item, but represented in different formats. Furthermore, 
in some implementations, When feed dataIdiscussed in 
more detail beloWIexists, including feed data that includes 
feed items, the ordering of “item” elements may correspond 
to the ordering of “feeditem” elements, Which may enable the 
correspondence of items to their location in a feed. 

[0078] As just one example, suppose that the clipboard data 
includes contact information for a particular contact, and that 
the contact information itself is represented using the hCard 
standard. In such an example, the contact information itself 
may be represented as folloWs: 

<div classI‘vcard’> 
<span classI‘fnn’> 
<span classI ‘given-name’ >John</span> 
<span classI‘faInily—naIne’>Doe</span> 

</span> 
<div classI‘adr’> 
<span classI‘type’>Work</span> address: 
<span classI‘street-address’>l Microsoft Way</span>, 
<span classI ‘locality’ >Redmond</span>, 
<span classI‘region’>WA</span> 
<span classI‘postal-code’>98052</span> 

</div> 
<div classI‘tel’> 
<span classI‘type’>Work</span> 
<abbr classI ‘type’ titleI ‘voice’> phone: </abbr> 
<span classI ‘value’ > +l—425—555—l2l2</span> 

</div> 
</div> 

[0079] A corresponding clipboard data representation 
might consist of the folloWing data: 

<?xml versionI“l .0” encoding I“utf- 8”? > 
<liveclipboard versionI“0.92” 
xmlns:lc I “http ://WWW.microsoft.com/schemas/liveclipboard”> 

<lc:data> 
<lc:format type I“vcard” contenttypeI “application/xhtrnl + 

xml”> 
<lc:item> 

<div classI ‘vcard’> 
<span classI‘fn n’> 
<span class I ‘given-name’ >John</span> 
<span class I ‘family-name’ >Doe </span> 

</span> 
<div class I ‘adr’ > 

<span classI‘type’>Work</span> address: 
<span class I ‘street-address’ >1 Microsoft Way </ 

span>, 
<span classI ‘locality’ >RedInond</span>, 
<span classI ‘region’ >WA</span> 
<span classI‘postal-code’> 98052</span> 

</div> 
<div classI‘tel’> 
<span classI ‘type’ >Work</span> 
<abbr class I ‘type’ titleI ‘voice’ > phone: </abbr> 
<span classI ‘value’ > + l—978—555—l2l2</span> 

</div> 
</div> 

</lc:item> 
</lc:format> 

</lc:data> 
</liveclipboard> 
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2006</abbr> </div> 
</div> 

[0084] Both of these formats might be represented in clip 
board data in a manner similar to or the same as the following: 
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structured data 420, and information in the feed data 450 may 
be provided to enable an application to later update the con 
tacts initially provided using the structured data. In another 
example, the feed data may refer to some other data or infor 
mationIthat is, for example, the feed data may refer to data 
that is not transferred in the structured data 420. For example, 
the feed data may refer to one or more RSS (“Really Simple 

Syndication” or “Rich Site Summary”), Atom, or other feeds 
that contain additional or other information. The information 
referred to by the feed data may be related to or associated 

<?xml versionI“l.0” encodingI“utf-8” ?> 
<liveclipboard versionI“0.92” 
xmlns:lcI“http://WWW.microsoft.com/schemas/liveclipboard”> 

<lc:data> 
<lc:format type I“vcalendar” contenttype I“application/xhtrnl +xml”> 

<lc:item> 
<div classI ‘vevent’ > 
<a class I ‘url’ hrefI ‘http ://WWW.microsoftcom/events/El-00 1-000 629872-2’ > 
<span classI ‘summary’ >The Bellevue Vegetarian February Meetup </span> 

<div classI ‘description’ >Let’s all get together and meet over a great veggie 
dinner at Teapot Vegetarian House in Redmond! </div> 

<div>Start Date: <abbr classI‘dtstart’ titleI‘20060208Tl80000’>February 8, 

<div>End Date: <abbr classI‘dtend’ titleI‘20060208Tl80000’>February 8, 

<div>Location: <span classI ‘location’>Bellevue,Washington 98004</span></ 
div> 

<div>UID: <span classI‘uid’>E1-001-000629872-2</spa.n> </div> 
<div>Last Updated: <abbr class I ‘dtstalnp’ titleI ‘20060ll9Tl 84157Z’ >January 

l9, 
2006</abbr> </div> 

</div> 
</lc:item> 

</lc:format> 
< lc :format contenttype I “text/calendar” > 

<lc:item> 

<1 [CDATA[ 
BEGIN:VCALENDAR 
METHOD:PUBLISH 
VERSION:2.0 
BEGIN:VEVENT 
URL:http://WWW.microsoft.com/events/El —001 —000629 872-2 
DTSTART:20060208T180000 
DTEND:20060208T180000 
DTSTAMP:20060119T184157Z 
SUMMARY: The Bellevue Vegetarian February Meetup 
DESCRIPTION:Let’s all get together and meet over a great veggie dinner at Teapot 

Vegetarian House in Redmond! 
UID:El-00l-000629872-2 
LOCATION:Bellevue\,Washington 98004 
END:VEVENT 
END:VCALENDAR 

11> 
</lc:item> 

</lc:format> 
</lc:data> 

</liveclipboard> 

[0085] Some clipboard data representations may be asso 
ciated With subscription or feed information that may be, in 
some implementations, associated With the feed data 450. 
Such information may be useful, for example, to transfer 
references to data, to represent feeds of data, to enable sub 
scriptions to data or feeds, and so on. In one example, item 
data may be provided using, for example, the structured data 
420, and information about a feed that may be used to update 
the item data may be provided using the feed data 450. For 
example, an initial set of contacts might be provided using the 

With the data included elseWhere in the transfer or clipboard 
data representation or may refer to data that is not included or 
associated With the transfer or clipboard data representation. 
Note also that references may be represented and communi 
cated in other fashions that do not use feed references in feed 
data. For example, a reference might be represented as an 
item reference in a structured data item, as has been described 
previously. 
[0086] Feed data may be represented in multiple Ways, 
including, for example, in a manner similar to the folloWing: 
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<lc:feeds> 0 or 1 elements 
<lc:feed> 1 or more elements 

<lc:feeditems> 0 or 1 elements 
<lc:feeditem> 0 or more elements 

</lc:feeditems> 
</lc:feed/> 

</lc:feeds> 

[0087] When represented like this, the “feeds” element may 
correspond to the feed data 450, the “feed” element may 
correspond to the feed 1 460 and feed N 462, the “feeditems” 
element may correspond to the feed items 1 464 and feed 
items N 468, and the “feeditem” element may correspond to 
the feed item 466 and feed item N 467. 

[0088] A feed, like feed 1 460 and feed N 462, may have 
associated information about the feed. A feed may be associ 
ated With some or all of the “type”, “ref”, “description”, and 
“authtype” attributes, as Well as other attributes. The “type” 
attribute may represent the type of data that exists at the 
location speci?ed, for example, by the “ref” attribute. For 
example, the “type” attribute may include values such as 
“RSS”, “Atom”, and so on, or other values. Generally, a Wide 
variety of feed types may be used, depending upon, for 
example, the capabilities of the endpoints. For example, some 
implementations may support RSS, other implementations 
may support RSS and also support extensions to RSS to 
implement other functionality, and so on. For example, some 
endpoints may support “Simple Sharing Extensions” to 
enable bi-directional synchronization of data using RSS or 
other feed types. The “ref” attribute may represent a speci?c 
reference or address associated With the feed, like a URL. In 
some implementations, this reference may be the location of 
the feed itself. The “description” may represent some user 
speci?ed data associated With the feed. Finally, the “auth 
type” attribute may represent some type of authentication 
technique or techniques that may or must be used When 
accessing the feed. 
[0089] Each feed may contain some number of sets of feed 
items, such as feed items 1 464 and feed items N 468. These 
may be represented in some cases by one or more “feeditems” 
elements. In turn, a set of feed items may contain some 
number of feed items, Which might be represented using 
“feeditem” elements. 

[0090] A set of feed items may be associated With the 
“contenttype”, “type”, and “xpath” attributes, as Well as other 
attributes. The “contenttype” attribute may represent the con 
tent type of data for the contained “feeditem” elements. For 
example, similar to the structured data, this attribute may 
contain data de?ned by IANA, like “text/calendar”, “appli 
cation/xhtml+xml”, and so on. The “type” attribute may 
represent a schema or format type of the data for the contained 
“feeditem” elements. This may be useful, like before and for 
example, if an IANA format identi?er provided may not be 
suf?cient to completely determine the type. For example, 
When the “contenttype” attribute has a value of “text/calen 
dar” there may be su?icient information to determine that the 
data associated With a “feeditem” element is formatted using 
the iCalendar standard. In contrast, When the “contenttype” 
attribute has a value such as “application/xhtml+xml”, addi 
tional information may be necessary to determine the format 
of the data in the “feeditem” element. For example, in this 
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case, the “type” attribute might have a value of “vevent”, 
Which might indicate that the data is formatted using the hCal 
standard. 
[0091] The “xpath” attribute may represent a queryiper 
haps using the XPath standard, but also represented using 
some other query language or standardithat returns or oth 
erwise identi?es data items from the feed. For example, if a 
feed is retrieved using the “ref” attribute of the parent “feed” 
element, in some cases the query represented by the “xpath” 
attribute may be executed against the contents of the retrieved 
feed to identify particular data items in the feed. This may 
enable the feed to contain a variety of data, only some of 
Which may be relevant for or associated With the clipboard 
data, and still enable the clipboard data to be associated 
directly With the relevant data. In addition, this may enable the 
relevant portions of the data to be changed, perhaps at some 
later time, by only changing the value of this attribute; the 
actual data in the feed Would not necessarily need to change. 
In implementations that do not use the “xpath” attribute, or a 
similar type of attribute or query, all of the data associated 
With the feed may be relevant to, for example, a subsequent 
update or data retrieval operation. 
[0092] Similar to With the structured data discussed previ 
ously, in some implementations, When multiple formats are 
provided, it may be useful to order the formats in some 
fashion. For example, “higher ?delity” formatsiformats that 
may provide more data, for exampleimight be ordered 
before “loWer ?delity” formats that do not provide as much 
data. As before, loWer ?delity formats may be more Widely 
accepted, and so still may be preferable for some uses, or for 
some applications, Web pages, and so on. 

[0093] A set of feed items may in turn be associated With or 
contain some number of “feeditem” elements, Which may in 
some cases, enable information retrieved from the feed to be 
linked to “item” elements provided, for example, in the struc 
tured data 420. A “feeditem” element may be associated With 
an “id” attribute, or some other attribute or data, Which may 
represent some type of identi?er, perhaps a unique identi?er, 
for the feed item. In implementations that do not use or 
include elements like the “feeditem” element, data may still 
be retrieved and used, but in some cases the data may not be 
linked to the structured data also provided with the clipboard 
data. 
[0094] In at least some implementations, if there are mul 
tiple instances of feeds, like feed 1 460 and feed N 462, the 
ordering of “feeditem” elements beneath each feed may indi 
cate that particular items correspond to each other. For 
example, in the case Where there are tWo “feed” elements 
named X andY, the ?rst “feeditem” element associated With 
“feed” X may correspond to the ?rst “feeditem” element 
associated With “feed” Y. Also, in clipboard data that has 
structured data 420, the ordering of “feeditem” elements may 
correspond to the ordering of “item” elements provided in the 
structured data 420. 
[0095] An example clipboard data representation that uses 
feed data 450 is provided beloW, after the discussion of pre 
sentation data. 
[0096] Finally, some clipboard data representations may be 
associated With presentation data, such as presentation data 
480 and presentation format 1 490 and presentation format N 
492. Such data may provide a formatted or display represen 
tation of data that may also be provided elsewhere in the 
clipboard data. For example, Where the structured data 420 
includes a contact, perhaps in the hCard or vCard formats, the 
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presentation data may be associated With an instance of the 
same contact data represented using HTML, JPEG, or some 
other presentation data format. In many cases destination 
applications, Web pages, or the like, that do not understand 
data in one or more structured data formats may still under 
stand a display representation, like HTML or JPEG, and so 
may still be able to at least display or present the clipboard 
data. 
[0097] Presentation may be represented in multiple Ways, 
including, for example, in a manner similar to the following: 

<lc:presentations> 0 or 1 elements 
<lc:format/> l or more elements 

</lc:presentations > 

[0098] When represented like this, the “presentations” ele 
ment may correspond to the presentation data 480, and the 
“format” element may correspond to the presentation format 
1 490 and presentation format N 492. 
[0099] The presentation data 480 may be associated With 
some number of presentation formats. Each presentation for 
mat, perhaps represented by a “format” element, may be 
associated With some or all of the “contenttype”, “type”, 
“encoding”, “description”, and “ref” attributes, as Well as 
other attributes. The “contenttype” attribute may represent 
the content type of data, for example, for a CDATA section 
associated With this format. For example, this attribute may 
contain data de?ned by IANA, like application/xhtml +xml”, 
and the like. The “type” attribute may represent a schema or 
format type of the data for the format. Like before, this may be 
useful, for example, if an IANA format identi?er provided 
may not be su?icient to completely determine the type. The 
“encoding” attribute may represent hoW the data associated 
With, for example, a CDATA section is encoded. The 
“description” attribute may represent data de?ned by the user 
or application. Finally, the “ref” attribute may contain a ref 
erence, for example a URL, associated With the item. 
[0100] Similar to With structured data, a “format” element 
may also contain data itself. For example, When using XML, 
if the data can be represented as Well-formed XML data that 
uses the UTF-8 encoding, then the XML corresponding to the 
data may be appended as a child of the “format” element. In 
some other cases, for example When the data may not be 
represented as Well-formed UTF-8 XML data, the data may 
reside in a CDATA section for the “format” element, option 
ally encoded in the format described by the “encoding” 
attribute. 
[0101] As just one example, suppose clipboard data is 
desired that represents contact information in the hCard for 
mat, an RSS feed associated With the contact informationIso 
the contact information can be updated at some later point in 
time, for exampleIand an HTML representation of the con 
tact dataIperhaps useful, for example, if a destination of the 
clipboard data does not understand the hCard format. 
[0102] With such an example, the hCard contact data might 
be represented as folloWs: 

<div classI‘vcard’> 
<span classI‘fn n’> 
<span classI ‘given-name’ >John</span> 
<span classI ‘family-name’ >Doe</span> 
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</span> 
<div classI‘adr’> 
<span classI‘type’>Work</span> address: 
<span classI‘street-address’>l Microsoft Way</span>, 
<span classI ‘locality’ >Redmond</span>, 
<span classI‘region’>WA</span> 
<span classI‘postal-code’>98052</span> 

</div> 
<div classI‘tel’> 
<span classI‘type’>Work</span> 
<abbr classI ‘type’ titleI ‘voice’> phone: </abbr> 
<span classI ‘value’ > +l—425—555—l2l2</span> 

</div> 
</div> 
<div classI‘vcard’> 
<span classI‘fn n’> 
<span class I ‘given-name’ >George </span> 
<span classI‘faInily—naIne’>Doe</span> 

</span> 
<div classI‘adr’> 
<span classI‘type’>Work</span> address: 
<span classI‘street-address’>l Microsoft Way</span>, 
<span classI ‘locality’ >Redmond</span>, 
<span classI‘region’>WA</span> 
<span classI‘postal-code’>98052</span> 

</div> 
<div classI‘tel’> 
<span classI‘type’>Work</span> 
<abbr classI ‘type’ titleI ‘voice’> phone: </abbr> 
<span classI ‘value’ > +l—425—555—l2l2</span> 

</div> 
</div> 

[0103] In the same example, the RSS data might be repre 
sented as folloWs: 

<?xml versionI“l .0” encodingI“utf-8” ?> 
<rss version I“2.0”> 
<channel> 
<title>My Friends </title> 
<link>http://localhost/FriendsFeed.ashx </link> 
<pubDate >Wed, 15 Mar 2006 09:05:43 —0 800 </pubDate> 
<lastBuildDate>Wed, 15 Mar 2006 09:05 :43 —0800 </lastBuildDate> 
<item> 
<title>John Doe</title> 

<description> 
<1 [CDATA[ 

<div class I ‘vcard’ > 

<span class I ‘fn n’> 
<span class I ‘given-name’ >John </span> 

<span classI ‘family-name’ >Doe</span> 
</span> 

<div classI ‘adr’ > 
<span classI ‘type’ >Work</span> address: 

<span class I ‘street-address’ >1 Microsoft Way </span>, 
<span classI ‘locality’ >RedInond</span>, 
<span classI ‘region’ >WA</span> 
<span classI ‘postal-code’ >98052</span> 

</div> 
<div classI ‘tel’ > 

<span classI ‘type’ >Work</span> 
<abbr classI ‘type’ titleI ‘voice’ > phone: </abbr> 
<span classI ‘value’ > +l—425—555—l2l2</span> 

</div> 
</div> 

11> 
</description> 
<enclosure 

url I “http ://server/SIS/contact.vcf?puidI 
1688852012477191&roidI4EB2576478DA9846A06EFCC12FFC0l85”/> 
</item> 
<item> 








